10 Genetic approaches to understanding the physiologic importance of the carboxyl methylation of isoprenylated proteins.
This chapter examines recent studies on the physiologic importance of the carboxyl methylation of isoprenylated proteins, focusing largely on what has been learned from cells lacking the Icmt methyltransferase. Proteins terminating with a CaaX motif (e.g., the nuclear lamins, the Ras family of proteins) undergo posttranslational modification of a carboxyl-terminal cysteine with an isoprenyl lipid (a process generally called protein isoprenylation or protein prenylation). Following this lipidation step, CaaX proteins generally undergo two additional processing steps: endoproteolytic release of the last three residues of the protein (i.e., the -aaX of the CaaX motif) and methylesterification of the newly exposed isoprenylcysteine a-carboxyl group. The CaaX proteins are not, however, the only prenylated proteins that undergo carboxyl methylation. A subset of the Rab family of proteins, those terminating with a CXC motif, undergo methylesterification of a carboxyl-terminal geranylgeranylcysteine. The methylation of CaaX proteins and the CXC Rab proteins is carried out by a single membrane methyltransferase of the endoplasmic reticulum, Icmt (for isoprenylcysteine carboxyl methyltransferase). Many studies have shown that protein prenylation is essential for the proper intracellular targeting and function of numerous intracellular proteins, but the physiologic importance of the carboxyl methylation step has remained less certain. Here, we review recent studies that have shed light on the importance of carboxyl methylation of prenylated proteins.